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PREFACE ,

I

This is the secojid in a series. of reports Op Forms 8, 9, and 10 of the Armed Services Vocational
Aptitude ,Battery (ASVAB). This study was completed under the auspices of Personnel Qualifications,
which is part of a larger effort in Force Acquisition and Distribution. It was subsumed under project
numbei 77191804, "Maintenance and Improvement of Enlistment Selection and Classification Tests,"
and was executed as part of the Air.Force Human Resources Laboratory's responsibility as lead laboratory
under the executive agent USAF) for ASVAB research and development.

The authors wish to express their appreciation to Doris Black,Roy Chollman, and Kristor Transou of
AFHRL for their assistance in the-conduct of this study.
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ARMED SERVICES VOCATIONAL APTITUDE BATTERY ITEM AND FACTOR
. ANALYSES OF FORMS 8, 9, AND 10

I. INTRODUCTION

4
The Air For Human Resources Laboratory is the lead laboratqy for research and development (R&D) in

support of A med Services Vocational Aptitude Battery (XSYAB). The ASVAB is used for selection and
classification of e listees for the four branches of the Armed Services.

This battery 's routinely revised in order to minimize test compromise, to replace obsolete items, and to make
improvements ha ed on recent information concerning, validity and psy,chomettic advances. ASVAB Forms 8, 9,
and 10 became o erationarin 0c,tober 1980, replacing Forms 6 and 7. The new forms are comprised of 10 subtests,
eigikof which ar
8b, 9a, 9b, 10a,

.°.
Forces Qualific

6 Paragraph Com

a

exist, one each
Mathematics

' subtests. For
scrambled wi

powel subtests, apd two of which are speeded. Therere six distinct current ASVAB forms: '8a.
nd 10b. Each form contaitis foir unique sets of items for the subiests included in the Armed.
on Test (LFQT) composite. The AFQT subtests are Arithmetic Reasoning, Word Knowledge,

rehension, and Numerical' Operations. For the remaining subtests, only three unique item sets
for Forms 8, 9, and W. There are three sets of unique items for the Mechanical Comprehension,
nowledge, Coding Speed, Auto -Shop Information, Electronics Information, and General Science
xample", 8a and 8b versions contain the Same items for these six subtests. The'order of items is
hin each subtest. , . ,

..,. . . L....
Item ,..5 ection for ASVAB forms 8, 9, and 10 utilized unpublished data on high school students. The

characterist cs of the items and test factors should' be investigated bpsed on operational information. The objective
of this stu y is 10 describe the 'psyChometrie characteristics of ASVAB forms 8, 9, and 10. This report should

it become a eference for ftlture ASVAB-related R&D efforts.,

. i.
Twi of the most frequent methods of,understan'ding the structure of a test are through the use of item analysis

and lac r analy requenily., item characteristics and intended factor structure are specified by test constructors
/in ord to buil tests with desired characteristics.

.1 t

it tem analyses provide- information abou ecific items or aggregates of items. This information is used to
sele t and classify items, accept or reject items, a d modify items. Factor analysis is a more global procedure for
id tifying structural Components of a tie of vari bles; in this case, test subicale scores" It is used frequently to
s arch for structure or to confirm whether a par cular structure exists.

.

Subjects and Group Formatio,n

II. METHOD

so ,
. Test responses were collected from a sample of 19,359 applicants for enlist eteiii the military at 20 Armed

ForCes Examining and Entrance Stations (AFEES). AFEES were selec n the basis of applicant flow and
national representativeness. Each ap-plicalt tookscfte form of the A and the Armed Forces Qualification Test-

, Form 7a (AFQ1T-7a) in counterbalanced fashion. Extensiv Y editing to validate the accuracy of answer sheet
coding was performed, and, is documented elsewh a Ree, Mathews, 'Mullins, '&, Massey, 1981).

----
-,,x---
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10
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Ibilitytests 4setifor military selection and classification are usually r eferenced 'to the 1911 mobilization base

of males. Female applicants were deleted froin lie 'I-threw...ample. and the remaining,inale sample was weighted to

produce a rectilinear distribution of scores on Ille AEQT-7-a. an earlier form of A FQ1';, hich wasdorriud on moles

and is no lohgeriooperationallhis produces a pample with an ability distribution quite similar to that found in the
.

I.94-1 mobilization base. Titus general comparisons with pies ious analyses may be made. Table I shows the nunibei:

of subibets by ASVAB form administered. Positive weights were used for the factor analyses. while random'
deletion and duplication of subjects was, used for the item analyses. T-14e random deletion and duplicatiZ
procedure. while not, as desirable as weigltits, accomplishes the weighting and permits the use of existing item
analytic software. Although its efficacy, is unkn wn, this latter procedure for the IRT analyses was used since no

procedure for weighted IRT item analyst exis :.

,

. 2

1

1 a le 1. :Number of Subjects by
i i

i , 1' ,ASVAB Form

4.

Number
of

-Subject.;Form

2.620
2.510
2.590
2.500
2.480
2.420

.5

I
1

t. jrarYsis
-

r.
. it

..,--"A-- ;. .--- i .
.

FQr'p nirposes of this study. two types of item analyses were used. The first was the well known classial or

"true score" theory statistics of difficulty and discgmination. Culliksen (1950) and others (see Dabis,/1951;
Ilerdyssiln. 1971) offer detailed descriptions of the merits and drawbacks of these procedures. Algo used +odic

,
more modern Item Response TheoryO aRT) item analytic indexes (Lorcr& Novick. 19683 based on the 13iibaiun

i . 0968) three-parameter logistic model. These three parameters are a (item discrimination), b (item difficu y). and

- c (Probability de guessing) (see Ree; 1979, for a detailed descrilition of these bed' parameters). Both?, ypes of

analyses were completed in order to describe fully the items and provide Information useful at both si !pie and

sbphisticated levels.
.

Classical analyses performed on the power subtests of each foriii included computation of item
item standard, deviations. and item correlations with total subtest score. Adaitionally, the subtest' 'cores wee
analyzed to provide. ostimates, of their first four moments (means. %aria noes, skew, and kurtosis) ad reliability.

Speeded tests were analyzed by investigating the first four moments of stheir score distributions d pattern of

omitted- responses.

Item Response Theory analyses were condticted in accordance with past experience (Ree. 197 for the power

tests only. A local modification to Urry's OCIVIA procedure (Cugel. Schmidt. 81 Urry, 1976) wlas used. The,

modifications affect only input. 0utj ut. and item-linking and do not affect estimation procedures.4No prwedure

for speeded tests exists which does not violate the unidimensionality assumptioh of Item Response Theory. Test

information curves (see Biinbaum. 1968) were computed for e" power subtest in each form. I

1%

eqg



Factor Analysis
ot

.Previous forms of the ASVAB have been subjected to factor analytles-to search for%tructure (Fletcher' & Ree .111976; Sims & Mifflin. 197p) or to develop composites for itteaSurembnt of particular abilities (Fisch('. Ross.
McBride, 1977). In at. least two prior analyses. the verbal; clerical speed quantitatie, and technical inforamtion ;
factors have been extracted from the previous set of ASVAB fOring. The,current effort was confirmatory in nature.

There are ?fmy procedures'whigh can constitute 'a factor analysis. There are no wrong procedu, s. just
procedures that are more or less desirable. In the past, ASVAB hasosually been factor analyzed at the subtest level
(Fistl, Ross. & McBride. 1977: Fletcher & Ree, 1976). The current stud% used this procedure and factored the test
with scores from the AFQT,.7a as a ,reference. AFQT-.7a was the test to which the ASVAB composites were equated
(Ree. Mathews, Mullins. & Massey. 1981). The principal components of theeniatri.:(6 Dere factored using the

'traditional squared multiple correlations' (um) i) in the princip41 diagonal and using nterco'rreletions as the off-
diagonal entr.ies. varying numbers of factors were extracted and rotated., both orthogonally to the Varmiax
criterion (Kaiser. 1958) and obliquely (Kaiser- Harris Type 2) to,a solution (Harris & Kaiser; 1964.

Fit-cc-her and Ree (1976) extracted four factors accounting for 69%.of the %ariance in high school versickts of
AS'V AB (Forms a2 and 5). These factors were rotated to a Varintax solution and interpreted as "tt-chttical
inforation,- -siliolastic:information- (verbal .and quantitative tests), -attention to explicit rtihs- (speeded
tests). and"'spatial perception.- ("sing the same ASVAB Form 5 data. Fischl.et al. 5977) obtained fivelactors but
employ edcan oblique solution. TItes4.unitained factors were d,..scribed as comprehension of ,erbal utateeral. bred'
and aceuxac!., quantitative and abstract reasoning, spatial-ntechattical: and autoinoti%e-shop information. The
current study., wilt attempt to confirm the similarity,of the pre% ioits ASA 113ntruettlie and the struerur. of AS% AB
Forms 8, 9. and 10. ,

n

III. RESULTS AN11DISCUSSIOS

.

,

Item Analysis

'Ilk
Classical, item analyses of the subtetts-are presented- in Tables 2' throug.13. The claAsieal test, and item'; statistics show the like -named tests among the six forms arc generally eqiii% alent in the AF,QT4a seiatilied tiainples

.irrteritts of ineani.and standard deviations-1505)f Most of the items are above a difficulty of .50. hiaking for a,
rf,latively 'easy set of .Nbt'estse: this is generally-confirnied by the indexes of skewness (Tables 2 tritongh 7).' The
exception is the Mathematics Knowledge (MK) tes1,whioli ap,pearsto,be .S u I) s f a itt i a I I ) more difficult tlimi the others.
Subtest reliabilities (KR-21/1. which are algti in Tables 2 thrOugh 7. arg all .80 or above. ... t \ -

I 4.-
11-

Table 2. Subtest Analysis, of ASVAB Form 8a

"Subtest

Number

Items Mean SD

. . ..
General Science (CS) 25 16.10 5.05 ' ''
Arithmetic Reasoning (AR) . 30 1'7.82 "- \ 7.1.3
Word Knowledge (WK) '35 25.72 , 7.60'
Paragraph Comprehension (PC) 15 10.52 , 3.40

' Numetical Operations (NO) 50 35.35 .10.28
Coiling Speed (CS) 84 42.64 15.15
Kuto-Shop Information CAS) 25- -16.20 5.86
Mathematics Knowledgg (MK) 25' 12.36 5.95
Mechanical CoMprehension. (MC) 25- ,15.50 5.61
Electronics Inforindicon (El) 20 12.28 4.42

Skew

-'-.30,
.05

--40 ,
'' -.81
-.45
-,16
-.48

.41

-`32 4e-

-.41

.y
Kurlosit fieliability

. .

?.69
---41 .08

';\ -,31
-.2

%'

:

.

*,90

. ,
.84

,92

.80
-:38 ''' c... "`

-.61 - :88
-'75 . .87
7.82 2 .86

-.72 .83
.,

internal consistency reliability not Zomputeq for speeded subtests.

61Is
.
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Table 3,
4

<

Subtest- Analysis of ASVAB Form 8b

Subtest

Number
of

Items, Mean ' Si Skew Kurtosis Reliability

. \ p"---r / .
:,

- 'General' Science(GS). . 25 1.92 . 5.1.2 -.31 -.61 .85

. ---.-ArithmetiV Reasoning (AR) 30 18.52 . 7.41 -.11 . -1.101 .91

WOAKInewledge(WK) .35 ...
24.60, 7.74 -.69 -.41 1 .92

Pat'agraiCkr5o,prehension (PC) 15 0.33 3.39 -.65 -.41 .80

Numerical Operations (NO) 50 3 77 10.14 -.63 -.01 *

# Coding Speed (CS) 84 43.4 15.41 -.19,, -.01

Auto-Shop hiformation (AS) 25 16.24 5.84 -.53 1.59 .88 -

Mathematics - Knowledge (MK) 25 12.19 ° 5.93 ..49 ' -.75 :87

-Mechanical Comprehension (I1(C)- 25 15.24 5.68 . -.27 -.91 .86

ElectrAmCs Information (EI) -20 14.20 4.45 - -.38 -.75 .83,.

f

*Internal consistency reliability not computed for speeded suktests.

e
o

E.

Table '4. Subtest Analysis of ASVAB Form 9a

S

;'tl Number.
` of

Subtest Lteins Mean SD Skew Kurtosis' Reliability

-Gebel-al-Science (CS) . 25 111-.52 5:73 --.29 -.88
Arithmetic Reasoning (AR) .30 18.22 . 7.32 -.08 -1,09

Word KnOwiedge (WK) -.. '-.--,3t , -24.72 .- 7.87 -.53. -.64
,. Paragraph Comprehension (PO- -IS , 9.8110 3.56, -.40 -.85 :.Z

Nutherical OperatiOUs (NO) . . 50 35.041. 10.70 7.62 7:18 '',-

Coding Speed, (CS) , 84. 42.78 15-22 ; -.17 .13

, Auto-:Shop, Iiiforniatioilp (14,5). 25 ' -t :16.71 7- 5,85 -.66 -26
Mathematics Knowledge (MK). 7. ,.§5, , -: 1242 5.,88 .43 -.63

, MechanicaLComprehension (MC) .. 25 15:29 5.51 -.34 -.62

.1. ElectrOnicfitfoimation (El) ..* 20 . 12:65 " 4-.26 -.3.7, ' -.41
,-,. , -,/- -

*Internal consistency reliability not cinqintia fot speeded subtests.

.88

.91

1:.92
.81-

*

*

-: .89
-.87 - ......

.85

.82

a



..

4.1
Table 5. Subtest Analysis of ASVAB Form 9b

-r

-1 i Subtest

Number
of

Items Mean SD Skew Kurtosis Reliability

-
.

.
4 j,

General Science (GS) .

Arithmetic Reasoning (;t1R) '
W i d KnoWledge (WK) -'.

.Pa agraph Comprehenion (Pc)
merical Operations ,(NO)

Coding Speed (CS) '
Auto -Shop Information (AS;
Mathematics Knowledge (MK)
Mechanical Comprehension (MC)
Electronics Informatipn (EI). .

25.,
30
35
15

50
84
25
25
25

x.20

.

"
0

15.49
18.43
24.83
10.41
34.73'
43.04
16.75
12.27
15.26
12.72

o

5.70
7.21
7.89
3.33

010.37
14.66
5.73

'6;02
5.29
4.07

'

--.25
-.03
-.67
-.74
-.50
-.14
-.52

.51

-.23
-.35

-.91
-1.12
-.52
-.18
-.25
'.07

-.50
-.65
-.72
-.35

.87

.91

.92

.80
*

*

.81

..as
'.84

: .81

Internal consistency reliabilitynot computed for speeded subt&s.

4s

Table 6. Subtest Analysis of ASVAB Form 1011

It

Subtest

Number
of

Items ,Mean SD Skew Ktirtosis Reliability

/
General Science (GS) 25 15.49 5.33. -.34 ... -.63
Arithmetic Reasoning (AR) . .30 19.12 6.97 -..17 -1.10 .90

''ord Knowledge (WK) a 35 24.20 8.09 -.39 -.87 .93
Paragraph Comprehension (PC) 15 10.40 3.86 -.51 -.81 .84
Numerical Operations (NO) t 50 35.80 10.12 -.57 -.24 *
Coding -Speed (CS) ____114------43.71 15.25 .01 *.12
Auto-Shop Information AS-} 25 16.59 5.67 . .- -;;.57 -.44 .87 .

Mathematics Knowledge (MK) 25 13.35 5.65 . .38 -.86 .86
Mechanical Comprehension (MC) 25 15.43 5.48e- -.29 -.72 .86
Electronics Information (EI) , 20 12.70 4.16 ' -.52 -.21 .81

!Internal consistency reliability not computed for speeded subtests.

ASS
41.



Table 7. Subtest Analysis of ASVAB Form 10b

Ft

Subtest

Number .
. of'

Items s Mean SD
4

Skew

.

KUrtosis Reliability

General Sciende (GS) 25 15.46 , 5.43 -.35 -.70 .86

Arithmetic Reasoning (AR) 30 18.24 7.Z6 -.08 -1.13 .91

Word Knowledge(WK) , 35 24.41 '10,90 ' -.53 -.73 .92

Paragraph Comprehension (PC) , 15 10.61 , 3.24 -.69.' , -.32 .80

Numerical Operations (NO) 50' 35.26 10.53 -.56 -.20 *

Coding Speed (CS) - '84 43.33 14476 -.05 .11 *

Auto-Shop Information (AS) , 25 16.66 5.69 -.53 -.50 .88

Mathematics Knowledge (MK) 25 13.32 5.89 .30 -.89 .87

Mechanical Comprehension (MC) 25 15.13 5.47 -.23, -.81 .85

Electronics Information (EI) 20 12.35 4.11 ' ' -.43 --.28 .80

*Internal consistency reliability not computed for speeded subtests.

The item discrimination index values shown in Tables 8 through 13 are all quite.bigh (onlyiEl is below .30),

with the majority between .60 and .99. These values are slightly overestimated for the shortest subtests, as no

correction for overlap wa's applied. Because all,but.two subtests are long enough (25 or more items) to be not

measurably affected, corrections were deemed unnecessary (Cureton, 1966).

Table 8: Item Anal ic Statistics for ASVAB Form 8a

o-

Subtest

Number of Items in Range

Difficulty Discrimidation

Number (p) (r) biserial
of .

Items .25-.49 .50-.74 .75-.99 .10-.29 .30-.59 .60-.99

,

General Science (GS) 25 6. 11 8 0' 10 15

Trithmetic Reasoning (AR) 30' 10 15 5 0 3 27

Word Knowledge (WK) 35 2 14 19 0 4 31

PaTagraph Comprehension (PC) 15 1 ti 6 0 2 ,, 13

uto-Shop Information (AS) 25 3 17 5 0 . 4 21

Mathematics Knowledge (MK) 25 14 9 2 0 - 7 18

Mechanical Comprehension .(MC) 25 4 16 5 0 . 9 16

Electronics Information -(EI) 20 6 - 7 7 -' 0 , 7 13

ti

o

0

12

ti /'
4414..41r4oommeaw
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Table 9. Item Analytic Statistics for ASVAB Form 8b

Number
of

.,... Number of Items in Range

Discrimination
(1) biserial

Subtest Items .25.49 .50.74 ;10*.29 .30.59 .60.99I.

General Science (CS)
Arithmetic. Reasoning (AR)
Word `Knowledge (WK) . .
Paragraph Comprehension (PC)
AutoShop Inforthation (AS)
Mathematical Knowledge (MK)
Mechanical Comprehension (MC)
Electronics Information (El)

.f.

t...?

25
30
35
15

25
25
25
20

s
7
7

5
2
3

15
6
7

10
18
14
7

16
9

16.-
7

8
5

16
6
6
1

3
6 .

0
0
0
0
0
0
O.
1

'
9
6
4
2
9
7
8
5

16
24
31

13

16

18
17

14

'

t

Table 10. Item Analytic Statistics foi ASVAB Form 9a

7
(

?,

t Subtlest
4:

Number
of

Iteitil.25.49

Number of Items in Range

Difficulty
(p)

Discrimination
(1..) biserial

.
.50.74 .75.99 .10.29 ,30,59 .60.99

General Science (CS) 25 7 10 8 0 .3 22
Arithmetic Reasoning (AR) 30 8 15 7: 0 3 27
Word Knowledge (WK) 35 4 17 14 0 5 30
1),aragraph Comprehension' (EC) 15 3 7 5 0- 2 13
AutoShop Information (AS) 25 ,4 14 7 , 0 4 21
Mathematics Knowledge IMK) 25 14 8 3 0 . 7 18
Mechanical Comprehension (MC) 25 5 15 5 0 11 14
Electronics Information (ElY 20 6 6 . 8 0 6 14

.Table 11. ..Item Analytic Statiitips fair ASVAB Forni.9b

Subtest

.r
Number.

of
Itemft

Number of Items in Range

. .
Difficulty

(P)
Discrimination

biserial

.25.49 .50.74 .75.99 .,.,974.29 .30 .59 .60.99

Generil Science (GS)*
.

;5 6.-, 12 7 *0 4 '' 21
Arithmetic Reasoning (AR) 30 8 16 6 0 4 26,Word Knowledge (WK) . 35 3 -.'17 15 '4,4) 5 30
Paragiiph Comprehension (PC) 15 '2 6 7 0 , 3 - 1.2,1Auto Shop Information'tASI 25 4 14 . 7 0 i,,i;`:. 4 *. 211
Mathematics Knowledge (MK) 25 14 9 2 0 . 6 '19.7c
Mechanical Comprehension. (MC) 25 4 17 4. 0 8 17
Electronics Information (El) 20 5 , 6 9, 0 7 ,N, 13

".4 13

a. 6
,111,11,.



;

ti
Table 12. Item Analytic Statistics for ASVAB Form 10a

1

S Sul; test

Number of Items in Range

Difficulty
Number (p)

of
Items .25.49 .50.74 .75.99

Discrimination
(E) biserial

.10.29 .30.59 .60.99

General Science (GS) 25 8 11 6 18 ."

Arithmetic Reasoning (AR) 30 6 17 7 8 22

Woid Knowledge (WK) 35 7 14 14 0 35

Paragraph Comprehension (PC) 15 0 11, 4 '0 ' 14

Auto Shop Information (AS) 25 . 2 17 6 :0
,.,

22

Mathematics Knowledge (MK) 25 ,1 11 11
.

3 044k 103 15

Mechanical Comprehension (MC) 25 6 12. 7 0 10 15

Electronics Information (EI) 20 6 6 8 1 ,5 14

A

Table 13. Item Analytic Statistics for ASVAB Form 1013

Number of Items in Range

Difficulty Discrimination

er o Number (p) (L.) biserial

of
Subtest Items .25.49 .50.74 .7 .10,.29 .30.59 .60.99

General Science (GS) 25. 1171* 12 . 0 , 6 19

Arithmetic Reasoning (AR) . 30 10 15 0 5 25

Word ,Knowledge (WK) A 35 5 '17 13 0 8 27

Paragfaph Comprehension (PC) 15 3 3 9 0 2 13

AutoShop Information (AS) . 25 2 17 6 0 4 21

Mathematics Knowledge (MK) 25 13 10 2 18

Mechical Comprehension (MC) 25 7 13 5 10 15

Electronics Information (M) 20 7 .6 7 0 7 13

ti

Item Response Theory Item Analyses
.,. .

4.' .
Each subtest was analyzed separately to estimate the Item Response Theory (IRT) item parameteis. Tables 14,

,..
15, and 16 display the means of the three importhnt IRT parameters of the items cOhtprising the various subtests,
by form.

_

.4

..... . ,
1 7

... . ................. ......................

14



Table 14. Means of IRT Item Parametersa for ASVABForm 8

Subtext

Forjn

8a 811

a
i; 7 ek

GenerAL Science -(GS) 1.49 -.09 1423 1.51 -.02 .24
Arithmetic Reasoning (AR) 1.47 .12 .16 , 1.68 -.08 .15
Woql Knowledge (WK) 1.48 -.63 .22 1.63 -.47 .16
Paragraph Comprehension (PC) L48. -.34 .24 1.89 -.33 .26
Auto-Shop Information (AS) 1.46 -.22 .19 1.37 -.17 .18
Mathematics Knowledge (MK) 1.58 .48 .22 1.58' .48 .21
Mechanical Comprehension (MC) 1.37 .02 .24 1.38 ' .08 .24
Electroniculnformation (El) 1.54 .10 .23 1.55 .15 .25

aRefers to item parameters of logistfc models where a is the item discrimination parameter. b is the item difficulty parameter. and c is the
item guessing parameter.

Table 15. Means of IRT Item Parametersa for ASVAB Form 9

4.

Form

Subtest

9a 9b

a b C a

General Science (GS). 1.51 -.06 .20 1.46 -.03 .21
Arithinetic Reasoning 1.55 .00 .19 1.62 -.02 .19(AR)
Word Knowledge (WK) 1.69 -.41 .15 1.51 -.39 .15
Paragraph Comprehension (PC) 1.73 -.18 ,21 2.05 -.44 .21
Auto-Shop Information -(AS) 1.57 -.35 :18 . 1.59. -.35 .18
Mathematics Knowledge (MK) 1.67 .38 .22 1.65 .38 .19
Mechanical Comprehension (MC) 1.39 . .07 .25 1.37 .09 .28
Electronics Information (El) 1.66 -.05 .26 1.67 -.06 .27

. aRefers to iterEprameters of logistic models where ais the item discrimination^parameter.`b is the item difficulty parameter. a1d c is tite
iteeguessing parameter.

a Table 16. Means of IRT Item- Parametersa for ASVAB Form 10
,

*.

Subtest

Form

.411

10a 10b

a b C 7 b C

General Science (GS) 1.53 -.04
.00.row.

.20 1.54 -.05 .18
Arithmetic Reasoning (AR) 1.60 -.01 .20 1.68 -.03 .15 . 1
Word Knowledge (WK) 1.80 -.42 .15 t.59 -.43 , .16
ParigraPh Comprehensfon (PC) 1:65 -.29 .16 1:60 -.26 .39
Auto-Shop Information (AS) 1.46 -.24 .22 -- 1.47 -.26 .21
Mathematics Knowledge (MK) . 1.61 .27 .20 -1.64. : .26 .20
MechaniCal Comprehension (MC) 1.39 .01 .25 1.36 , .08 .26
Electronics Information (El) , 1.62 -.24 .22 , 1.56 -.07 ., .ii

a
Refers to item parameters of logistic models where a is the item discrimination parameter, I) is the item difficulty parameter, and cis the

item, guessing parameter, . .

1:815

.



Figures I through 8 sljp,w the test information curves forASVAB Form 8a subtests. This form was selected to'

represent all six forms since the IRT analyses of its items are generally representative. The horizontal axis

represents theta, the ability estimate. The vertical axis represents test information. Teat information is an IRT

analogue to classical reliability. except that.it is superior as it offers u value at any score point. It may be thought of

as a rough conditional reliability. Note that all subtests with the 'exception of Arithmetic Re.asoning and

Mathematics, Knowledge have information curve peaks at or below the mean as would be expected in relatively

easy subtests}
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The General Science test information ctrve has a bioad and rather irregular shape. This is duet to the
distribution Of item b values (difficulty) and possibly to the violation of the unidimensionality assumption for this

heterogeneous subtest. The peaks observed, in 'the other subtests appear to reflect the distribution of item b
Tarameters. The inforinationcurye for Paragraph Comprehension shows the greatest information per item which

maybe spurious, as the a parameters (item, discrimination) in this short subtest (15 items) are probably
overestimated. This overestimation cannot be avoided in short subtests,, so caution must Be exercised in
interpreting all thcse curves, but especially Paragraph Comprehension. It should be noted that the heterogeneous
appearing 25-item Auto-Shop subtest information curve shows all'out as much information per item as the
homogeneous appearing satests. Heterogeneity of these item types should have produced far less average

infOrmation per item. This verifies the efficicy of using the two types of iteins.as a single score. Finally, the
relatively low itiftnnation per item found for the Electronics InfOrmation and Mechanical C.olitprehension subtests

is interpreted as an indicator of test heterogeneity. It may be obseriied that information iu most of these subteits is

better distributed for use with lower ability .examinees than with higher ability examinees. The effects'of this
°

situation relitain to be investigated in validity studies.
°

Factor Analysis
R6

Three types of fictor analysis were conducted on the data The intercorrelition matrices are provided in
Tables 17 through 22. Inspection shows them to be generally similar. The first analysis was tofactor the subtest

scores for each of the six forms. The second was to factor the subtests of he six forms and the total score on the
- AF-QT77#5Th,e third was to facto': the subtests of the six forms and the subtests of the APQt-7a. In each analysis,

varying numbers of factors were extracted and rotated both orthogonally and obliquely. Tables 25,through 2i show

2 3 's

A
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Table 17. Intercorielation Matrix of ASVAB -8a Subtests and AFQT -7a Subtests and Total

a

General Science (GS) 1.00
Arithmetic Reasoning (AR) .71 .1.00 .

Word Knowledge (WK) ' .83 .70 1:00
Paragraph Comprehension (PC) .74 .70 .82 1.00
Numerical Operations (NO) .48 .59 .52 .55 1.00
Coding Speed (CS) ' ' , .43 .52 .48 .49 .64 1.00
Auto-Shop Information (AS) .7D .60 .68 .63 .40 .42 1.00
Mathematics Knowledge (MK) .65 .79 .62 .60 .58 .51 .52 1.
Mechanical Comprehension (MC) al .69 .67 .64 .45 .45 .76 /64 1.00
Electronics Information (El) .78 .68 ,76 .69 .46 .46 .79 /.61 .75 1.00

'
ASVAB-8a AFQT-7a

Subtext GS AR WK PC NO. CS AS MK MC El . WK-7a AR,7a TVs SP-76 QT-7a

1 ,
Word KnowledgeAWK-7a) .81 .69 .89 .79 .50 .47 .66 .61 .66 .74 .1.00
Arithmetic Reasoning (AR-7a) .72 .87 .73 .73 .61 .53 .64 .73 .71, , .69 .73 1.00
Tool Knowledge (TK -7a) .57 .48 .51 .49 .33 .29 .71 .36 .64 .63 .53 .53 1.00
Space Perception (SP-7a) .57 .61 .53 .53 .41 .39 .$4 .53 .65 .55 .54 .63 .54 1.00
AFQT-7a Raw Tote la ,.80 .81 .81 .77 .56 .51 .76 .69 :80 .79 d .85 .88 6 .76. .82 1.00

allot corrected for spurious overlap.

24
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`table l8.. IntercOrrelation Matrix of ASVAB-8b Subtests and ,AFQTr7a"Subtesis and T4ptali

'Subtest GS

General Science (GS) 1.00
Arithmetic Reasoning (AR) .71
Word Knowledge (WK) .83
Paragraph Contprehension (PC) .75
Numerical Operations (NO) .51
Cjiding-Speed (CS) . .42
Auto-Shop Information (AS) .68
Mathematics Knowledge (MK) .63
Mechanical CoMprehension (MC) .71
Electronics Information (El) .76

Word Knowledge (WK-7a) .81
Arithmetic Reasoning(AR-7a) .73
Tool Knowledge (TK-7a) .55
Space Perception (SP-7a) ..56
AFQT-7a Raw Tot4a .80. - 4"

allot corrected for spurious overlap.

ASVAR-8b ANT-7a

AR WK PC NO CS AS 'MK MC El WK-7a AR-7a TIC-7a SP -7a QT-7a

1.00
.33 1.00
.71 .81 1.00
.64 .56 .55 1.00
.51 .47 .48 .65 .1.00

,

.61 .65 .62 .43 .42 1.00

.78-- .62 .62' .57 .50 .53 1.00

.69 .67 .66 .47 .45 .78 .63 14)0

.66 .74 .69 .45 :43 .78 .61 :75 1.00

.71 .90 .80 .54 .45 ,66 .SV .66 .74 1.00
138 .76 .73 .64 .51 i .65 . .72 .70 .69 .76
.46 .50 .48 .31 .26 .69 .36 .62 .59 .52

P1.00

54 1.00
.59 .54 .53 .39 .38 ,52 .53 .65 :55 .55' .62 . .55
.80 .81 .77 .57 .49 ..75 .67 .79 .77 .85 .89 .76'

1.00
.82 1.00

A.

ft
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Table 19.1 'Intereorrelation Matrix of ASVAB-9a Subiests and AFQT-7a Subtests and Total

General Science (GS) .

Arithmetic Reasoning (AR)
Word KnoWledge (WK)
Parograph.C.orneOsensiOn (PC)
Numerical Operations (NO)
COding Speed (q)
Auto-hop Inform-ration .(AS)

Mechanical CoMprehensio :\'

ldithematies,Knowledge

Electronics Information (

Word-Knowledge (WK -7a).
ArithmeekReaffoning (Ali ?a)
Tool KnOwledge*(TK-7a)

:Space-Perceiction (SP-74.
AFQT-71 Raw TOtala

1.00
73 1' 00NN86. .74., 1,00
.78 . 1:60'

- .47 i,".61
.49 ,5Q

-.71
-. .65

.73T., .72'. '.11 .69

.74 " .65 ,..73 .67

.82 .70' .84 .78

.73 .87 .75 ..74
_.50 .54 '.53.

.58 .63 .57_ £5 .

.81. ').81. .0 .78

1.00
.67 1.00
.41 .45
.55 .52
.44 .48
:41 .45

.4.

ASVAB-9a

.57 1,00

.77 .69 1.00
.80 .62 4.76- 1.00

Subtext GAS' AR WK PC' NO CS, AS MK -MC^ El

.51 .48. .69 -.61, .67 .69'.

.63 :56 .67 .74 .72 .66
130 '.32 .72 .40 .62 .61
.41 .41 - .55 13 .65 .54
.56 .54' :78 .71- . '. . ...

-#4P-aNiit corrected for spurious overlap,

76N.0

AFQT-7a

WK-7a- AR-7a TK-7a SP.7a QT-7a

.

'

-t ea.;_

1.01k.-lit ,
, .75 .." 1.00'
.54, .55
.57 , .65
.86 .39

.4

.

0.,

.1.00
.56
.77.

'

3,1.00

.83 1.00

t



Table 29. Intel:correlation Matrix of ASVAB-9b Subtests and AFQT-7a Subtests and Total
1.-fask

.,410

General Sciende (GS) ..

%-Arithmetie,Reasoning (AR)
. NordKnowleclge (WK) . ".

:Paragraph Comprehension (PC)
Numerical Opeiations (NO)
c2ding,Spled (CS) . 4 _ ..

:Auto-Shop-Information (AS)- '
`Maill'iniiitiea,,Knoiyledge, WM- ,...;-`.,

.lifeehanidateoniprelienSiOn-(MC)
Rlectrinics:InfiirznationlE0 ,,..

..... . '
'''' 'Ford .1Cnowredge/(117K-7a)

Ar, itliiiietie'Reainning (AR-74
-TooDKnowledge (TK -7a)
Space Perceptictii.(SP-7a) ,

,AFQT-7a llaw Totala . '

AFQT-7a

GS AR WK Pe NO .cs AS MK. , MC El WK -7a AR-7a TK-7a SP-74 QT-7a

1.00-
.71 1.00
.85 .74

..76 .70
, .52 ;..64

° .45 '":54
' .72 ,,..63

. -: ,67E . .81'
..71 31

.75 44

.81 ..:69
. .72 .88
..54 .49

.57 .61
.80 .82

.

1.00 ,
.82 1.00
.57 .56 1.00
.50 .49 .66
69 .65 .41.

..66 .61 .59
:68 ,6:1:,-, A6
32 .'.66 ' 46

: :89 .77 .4'
.75' .. .71 .65
.50.- .45= .31
.56 .52 ',.43 ,

.. .82 .75' ..59

1.00
.43
.51
.45
.44

.47:

.52

.31

.42
.52

-

1.00
.54
:76

7"),..81

.66

.65

.71

.56

.77

,

1.00
''.1;67
",.59

.61

.74

.39
$7
.71

I.0-0.
;.735,::

..65
0

.62
,.68
.80

1.00

.69-
.65
..62
..56
.76.

1.00
34,
.49
.56
.84

-1.00
.52
.64
.88

"1.00
.56
.75

1.00

.8i 1.00

!Not corrected for spurioui overlap,

2
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Table 21. Intercorrelaiion -Matrix of ASVA,13-10a Subtests and AFQT-7a4ubtests and Total

Subtest

AS'VAB-10a AFQT4a

CGS AR WK PC NO CS AS MK MC El WK-7a AR-7a TK-7a SP-7a QT-7a

General Science (GS) 1.00
Arithmetic Reasoning (AR) .74 1.00 ,
Word Knowledge (WK) .83 ..75 1.00
Paragraph Comprehension (PC) .76 .72 .83 1.00
Ntlinericil Operations (NO) .. .49 .60 .51 .52 1.00
Coding Speed (CS) - .46 .54 .50 .52 .68 1.00 . 1 :'

Auto-Shop Informatiqn -(AS) . 1 .66 .61 .65 :61' .37 .42 1.00
Mathematics Knowledge (MK) .70 -.78 .68 -.65- .57 '.52 .51 1.00
Mechanical Comprehension (MC) .75 .73 .71 .67 414:45 46 .74 .69 1.00

-Electronicsinfonnaiion (El) - .74 .67 .73 .67 .43 AB, .77 .63 .77 1.00

Word Knowledge (WK-7a) .81 .73 .88 .79 .50 .48 .67 , .63 .70 .73 1.00
Arithmetic Reasoning (AR-7a) .75 .87 .76 .72 .62 .55 V .73 .73 .68 .., .76 1:00

:Tool Knowledge (TK-7a) .57 .51 .50 .47 .28 .30 .70 '.39 .61 .62 .54 .55 1.00 °

Space Perception (SP-7a) ,
.60 .61 .55 - .52 .39 .40 .50 .55 .65 .54 .56 ....63 .56 1.00

AgQT-7a Raw Totala. -_,.' .82 ,,82 .81 . .75 .54,
...ite,

.52 .74 .69 .81 .77 .86 .89 .77 .82' ' 1.00

allot corrected for spurious overlap.
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Table 22. Intereorrelation-Matrix of ASVAB-10b Subtests and AFQT-7a Subtests and Total

'ASVAB-10b AFQT-7a

Subtest GS AR WK PC "NCI CS AS MK MC EI WK-7a AB-7a TK-7a SP-7a QT-7a

.
General Science (GS)
Arithmetic Reisoning (AR)
Word Knowledge (WK)
Paragrapfi Comprehension (PC)

,Numerical,Operations (NO) .,-
Coiling Speed'. (CS) .

Anto-Shop Information (XS)
Mathematics Knowledge (MK)

`''''ittechanicalPomprehension (MC)
Elatronics Information (EI)

Word,KnOrledge (WK -7a)
Arithmetic Reasoning, (AR-7a)

. Tool Knowledge :(TK-7a),
Space Perception' (SP-7a)

.1ATQT-7A Raw Totala

,1.00
.73,.. 1.00
.83 .73
.76 .73
.52 .65
.47 .50
.68 .66
.71 - .68
.75 °.71

Y"'
.75 ,72

.82 .71
.75 .87,
.55 ;47
:59 .62'
.82" .81

1.00
.81
.54
.50
.66
.68
.71,
.72

.$9

.76

.49
.55
:81

1.00
.57
.53
.62
.68
.68

..67

.78

.75

.46

.54

.77

1.00
.69
.41
.60
.413

.47

.55
.65
.30

.58

1.00
.42
.55
.48
.47

.48

.55

. 9

.53

1.00
.55
.73
.75

.67

.64

.67

.54
.75

'

1.00
.72
.66,

.65'

.77

.40

.58
.73-

46.
-1.00

.75

.70
t;.74

.61
.68
.82

1.00

.72

.67

.57
. .56

.76,

i'l

1.00
.76

t'.51
:56
.86

-,

1.00
.52
.63
.89

1.00
.56
.75

allot corrected for spurious.overlap.

1
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1.00
.83, 1.00-.
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'Table 23. Factor Analysis ofASVAB Subtests for,Form 8a
(Oblique Solution) '

A

Subtest I 11 III

ee-a

General S,cience (GS) .54 .27 .26
Arithmetic Reasoning (AR) .21 .15 .59
Word Knowledge (WK) ...- .70 .16 ' .13
Paragraph Comprehension (PC) .62 .12 -.15
Numerical Operations (NO) .o .13 .08 .19
Coding Speed (CS) .07 .20 .10
Auto-Shop Information (AS) .23 .68 .04
Mathematics Knowledge (MK) .10 .12 .62.24

Mechanical Comprehension (MC) .13 .58 .29
Electronics Information (EI) .33 .56 .14

<,.

Correlation Matrix of Factors s

Factor Loadings

I 1.00
.:-.

II .60 c.00 '.
III .54' .51 . 1.00
IV .31 .25 .45 1.00

0

IV

-'404
.14

.0

.57 .

.56
.01
.17
.00
.02

-Rankings

I II III IV

t.ii
3

2

2
.'

1

. 2
1

1

2
4 3

Note. - Only factor loadings 3 .30 are ranked.

Table 24. Factor Analysis of ASVAB Subtests for Form 8b:
(Oblique Solution)

Subtext

General Science (GS)
Arithmetic Reasoning (AR)
Word ;Knowledge (WK)
Paragraph Comprehension, (PC)
Numerical Operations
Coding Speed (CS)
Auto-Shop Information (AS)
M athematics Knowledge (MK)
Mechanical Compiehensiok(MC)

.Electronics luforniation,-(Ei)
.

Correlation Of Faetors

'I 1.00
IT :57 7

III .51 4 .00:
IV .311 -.33 50,?' -1.90

'.28 .56
.22

.17 .66
8 .5,4

I0 .07
-.02

.73 .15

.15 .10

.62 .12

.59 .31-

Factor Loadings

I II III ' IV

.20 .04
_56 .17
.12 .17
:15 ..21
1,0 / .59
.10 58
.05 .03
.60 .15
.25 '.01
.12' .00

1

I II III IV

3

4

Rankings

*is

2

2

,Note. .7 cligyfactorioadings0,are racked'.

to
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4 Table 25. Factor Analysis of ASVAB Subtests for Form 9a
(ObikillirSaution)

Subtests

Factor Loadings Rankings

I II . III IV I II III LV

General Science (GS) .29 .56 .18 .06

Arithmetic. Reasoning (AR) .13 .21 .56 .22 2 .

Word Knowledge (WK) .23 .62 .12 .16 1

Paragraph Comprehension (PC) .19 .5 ..18 .21. 3

Numerical Operations (NO) - .08 .04 . .A6 .64 1

Coding Speed (CS) .22 -.03- .1r .61 2

Auto-Shop Information (AS) .72 .16 .07. .04 1
r

Mathematics Knowledge (MK) .13 .12 .82 .16 1

Mechanical Comprehension (MC) .55 .11 .35 .00 3 3,

Electronics Information (EJ) '.66 .19 .15 .01 2

Correlation Matrix of Factors
*.

J' . .e1.00
II .58 1.00

III .53 .52 1.00

IV 7 .31 .32: -.49 r 1.00

Note. - Only factor loadings 3 .30 are ranked.

Table 26. Factor Analysis of. ASVAB Subtests for For
(Oblique Soluiion) .

Subtests

Factor Loadings Rankings

I I1 III IV I II III

0

General Scierrce (GS) - .63 .21 .22 -.03 3

Arithmetic Reasoning (AR) .22 .18 .57 .16 ..
2

Word Knowledge (WK) .73 .09 .184 . 06 1

Paragraph Comprehension (PC) .66 .10 .14 .12, 2.

Numerical Operations (NO) 0 .20 .08 .19 .56

Coding Speed (CS) .14 .21 .07 .55

Auto- Shop.Information (AS) .31 .65 .03 -.03 5, 1

MathematiCs Knowledge (MK) 6 .11 .17 '_ .62 .14, 1

Mechanical Cothprehension (MC) .18 :54 .30 -.02 3 3

Electronics Information ,(EI) .34 .60 .07 .03 4 2

%. Correlation Matrix of Factors . .

- . -..

I 1.00
II .59 1.00
III .54 ,49 1.00

IV : .30 :20 .42. 1.00 :

IV

Note,- Only factor loadings .30 are ranked.

ro 28
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Table 27. Factor Analysis, of ASVAB SuineSts for Form 10a
rOblique Solution)*...

Subtests .

Factor Loadings Rankings

I . IV I II III IV

General Science (GS) .30 .47 .27 -.05 3
Arithmetic Reasoning (AR) 4 .18 .21 .50 .23 2
Stroid Knowledge (WK) , .24 .60 .14 .14 .1'
Paragraph Comprehension (PC). t .22 ..54 .10 .22
Numerical Operations (NO) , .11 ., .03 .15 .65 1

Coding Speed (CS) , ..25 -*.01 .04 .63 2
Auto-Shop Information (AS) .75 .12 .06 -,01 . 1

Mathematics KnowledgelIK) .10 .15 .57 .22. 1

Mechanical Comprehension (MC) .55 .08 .38 -.01 3 3
Electronics Information (El) .67 .17 .14 .04 2

-No

Correlation Matrix of Factors

I

II
III
IV

1,00
.56
.$6
.32

1.00
.57

o .33
1.00
.45 1.0'0 %1

Note. - Only factorloadings '51 .30 are ranked.

Table 28. Factor Analysis of ASVAB Subtests for Form 10b
(Oblique Solution)

Subtests

Factor Loadings Rankings

II IV I ) II III °IV

General Science (GS) .29 .23 .50. 3r
ArithMetic Reasoning,(AR) '.13 .56 .19 .22 2
Word Knowledge (WK) .23 .12 .60 .15 1

Paragraph Comprehension (PC) -19 .16 '.51 .23 2,/
Numerical Operations (NO) .11 .18 ..05 .63
Coding Speed (CS) .21 .12 -.02 .60
Auto -Shop. Information (AS) .69 .08 .14 .00 1

Mathematics KnoWledge (MK) .12' .63 - .13 .16
Mechanical Comprehension (MC) .51 .37 .14 -.01 3
Electronics Information (EI) 61 .17 .20 :03 2

Correlation Matrix of Factors

I 1.00
II .56 1.00

*. .60 .55, 1:00
. .32 . .49 .34 a .1.00

Note. - Only factor loadings "S'-' .30 are ranked. "
.

t
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the most interpretable solutions (oblique) for tlfeanalysei of the sets of subtests. Following convention, loadings of

.30 or more were deemed significant. The percentage; of variance accounted for were 73.3, 73.1, 74.1, 74.0, 73.6,

and 74.3 for Forms 8a, 8b., 9a,- 9b, 10a, and lob, respectively. The four factors obtained show a median

intercorrelation of .51 with'a limited range,

The clearest regularity in the analyses is the consistent appearance of Clerical/Speed factor involving the NO

and CS subtests. Similarly, a factor with PC, WK, and GS representing a Verbal Abilities 'factor appears in each

analysis ps does a Mathematical factor always involving AR and MK. In Forms 8a and 8b, this factor appears'
without,MC.Jn-Iteother forms, -MC is lightly loaded'on this factor. Finally, there is a reasonably consistent factor

measuring Vocationdl-TechnicatInformation comprised of AS, MC, and EI.

.

When- similar analyses were conducted including the score on AFQT-7a, similar and consistent restlts were

observed (see Tables 29 through 34). The score on AFQT-7a loaded significantly (..--.30) on three of the four '

factors. It did not load on theClericaliSpeed factor. This is hot surprising as AFQT-7a does not t have any

comparable Clerical/Speed test items.

Table 29. Factor Analysis of ASVAB Sulrests and AFQT-7a for Form_8a

(Oblique Solution)

Subtests

Factor Loadings

.

Rankings

1 II III . IV I II III IV

--, Genera nce (GS) . .55 .25' .26 -.04 3

Arithmetic easo n (AR)- .20 A3 .63 :1-3%. '1

Word Knowledge-(W,K) .72 .13 .13 .08 1

Paragraph Comprehension (PC) .62 .104 .15 . .17 2

. Numerical Operations (NO) .14 .08 .19 ' .57 , 1

%. Codiaig Speed (CS) ,
a.08 .20 ,-:09 .56 4

2

Auto:Shop Information -(AS) .24 .68 .03 .00 1

,

Mathematics Knowledge (MK) .10 , :12
e

.61 .18 , 2

Mechanical Comprehension (MC), , .12 .59 .29 .00 2

Electronics Information (El) ,.35 ----.54 -.13 .02 5 ° 3

AFQT-7a Total Score (QT -7a) '.35 .39 .33 .06 4 - 4 3

,p

Correlation May& o£Factors

. I 1.00.
P4

II .61 1.00

III .56 .53 1;00

IV .31 .25 .44 1.00

Note. - Only factor kWh* "--.30 are ranked.
;

30 '33
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Table 30. Factor Analysis of ASVAB Subtests and AFQ:1-7a for Formb
(Oblique Solutiori)

A

'Factor Loadings Rankings

bun ts I II III IV I II III IV

I

Arithmetic
Science (GS) .27 56 .19 ..05 . 2

Arithmetic Reamining (AR) .13 .20 .60 .17' r
1

Word Knowledge (WK) . . .16 .66 .12 .18 A
Paragraph Comprehension frC) . . -18 .54 .15 .21 3 . ,-

Numerical Operatimis (NO) .10 . .06 .21 .59 1 '.
Coding Speed (CS) r .23 ---.03 .09 . .58 2
Auto-Shop Information (AS) . 74 .14 .05 .03
Mathematics Knowledge (MK) .15 .08 .59 .16 2
Mechanical Comprehension (MC) .64 .11 .26 .01 2
Electronics Informa 'on (El) . .59 .31 .11 .02 3 5
AFQT-7a Total Score T4a),...___ . .39 .36. .32, .06 4 4 3

Correlation Matrix of Factors
.

<

I 1.00
-

II .58 1.00 r

III .53 .5,3 1.00
;

IV .32 .33 .50 1.00
4,

Note, - Only factor loadings "0-.30 ranked..

.
,

Table 31. Factor Analysis of ASVAB Subtests and AFQT-7a for Form 9a
(Oblique Solution)

Subtests

,factor Loadings

I 1I III

General Science' (GS) .29 .56 .18
Arithmetic Reasoning (AR) .11 .20- .59
Word Knowledge ( .23 .63 .11
Paritgrapy Comprehe sion1PC) .19 .51 .18
Nunteri6a1 Operatic I '11'40) .08 .03 .16
Coding Speed (CS) .23 -.04 .10
Auto-Shop Informa (A.4) .16 .07
Mathematics Know l dge (MK)

..74
.12 .11 .62

Mechanical 'Compr ension (MC) .56" .10 .36
Electronics Inform tion (El) .65 .18 .14

AFQT-7i Total S re (QT-7a) .38 .33 .30.
. Correlation Mat

1.00.
.59

III 5
.83

of Factors '

t.ijO

Note. - Only facto loailings.3.30 are ranked.
4 44

Rankings

IV I .11 III *jv ,

:06 '
.21
.16
.21

.65

.61

.03 1

:16
.00 3

.01, r 2

.1.4. 4 4.: 4

1

2

11-

"1- .

31 4.
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F:aCtoi: 514B2SUbtests for AF_ Qt=7.afor Form' 9b
(Oblique.Solution)2 .

,

It III IV hi 1 IV

_ .

General Science (GS
Arithmetic Reasiming:(AR)
Word -Know--:f-1-17-_
Paragralifi-Coinprelielision"(PC)_
Numerical Operations (-N0.1
Coding Speed (CS)
Auto-Shop Information (AS).

'Mathematics KnOWledge (MK)
Mechanical Comprehension (MC)
'Electronics Information (EI)
AFQT-7a Total'Score (QT-7a)

4

, --
.

.22 -.03 3.

.59 2

..75 .06 .18 ...06 1

.647 1 .08'- _ .15 .12 2

.20 .08 :18- .5(1. .

A .21 :05 .5q 4 ,..

.32 .65 .02 -.03 / , 6 1

.11 .16 ..61 .16 . 1

.1::7 ,55 ..30 ':-.03/ 3 ' 4

.37 .52. .. .05 .4 .._ 5 2

.38 .36 .33 .05E 4 4 3

Correlation.

I 1.00

II .60
III .56
IV .30

of Factors

1.00
. .51 1.00

.20k .41 1.09.
o

te
C1 1:

1

2

Note. - Only fat loadings "."--.30 are ranked.
o

'Table 33. Factor Analysis of ASAft Subtests 'and AFQT-7a for Form 10a

..........

,7

.
(Oblique Solution)

At

t. ..
Stibtests

Factor Lo - ankingsl

I Ii IV I hI

Genefiil Science (GS)
Arithmetic Reasoning (Alt)
Word Knowledge (WK)
Paragraph Comprehension (Pe)
'Numerical Operations -(NO)
Coding Speed (CS) -

Auto- Shop Information (AS)
athernatics Knowledge 01K)

Chanical Comprehension 01C)
Electronics'Information (EI)
AFQT -7a Total, Score (QT.-7a) .

,

'

.29

.16

.23

.21

.11

.25

.76

.09

.54

.67
.43

.47

.19

.60 .

.54

.03
-.01

.10

.15

.08

.16x
/.27

126

':54

.13

.10

.14
.03

4 .06
'.5
.34
.13
.33

: .06
.22

. 15

.23

.65
.63

-.01*
',24

-.01
.04
.09

-

,

:

1 l'

1

3
2
4

3

1

2

, ,1

4

Correlation Matrix of Factors
40P

Lob
II .58 1.00
Hi :57 .5i4;,, '1.00
IV .32 .34f A5 1.00.

J .

IV

1

2

Note, -Ionly.factorjoadings 3.30-ar'e ranligd.

A.
32
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Table 34. Factor Arialisis of ASVAB Subtests and AFQT-Ta for Form 10b . I

(Oblique Solution) .
P.

Subtests

General Science (GS)
Arithmetic Reasoning (ART
Word Knowledge (WK)
Paragraph Comprehension (PC)
Numerical Operatio (NO)
Coding Speed (CS)
Auto-Shop Infofmation (AS)
Mathematics Knowledge (MK)
Mechanical Comprehension (MC)
Electronics Information (EI)
AFQT-7a Total Score (QT-7a)

Correlation Matrix of Factors

Factor Loadings c Rankings

1 ,Il IV I II 'III IV

.27

.11' .21

.23

.59

.11

.51...

.19

.62'

.05

.2

.14 .

3

1 -,

..18 .16' -".51 :23- .12,

....12 .181 .05 .63 1

.22 .11 I . .-.O1. , .60 - 2

.70 .08 .14- .00 1 .... .

.09 .63 .14 .17 ,° 1

.51 .39 . .12 -.03 -. 3 3,

.b0 .16 .20 .03 2
.

4.0 .33 ' '.31 - ,07 4 4 4

I 1.00
II .58 1.00 40

"'III. .62. .58 1.00
,C,

IV .31 .48 134 1:09) -

Note. - 04.1y factor loadings 3.30 are ranked.

(
!" The AFQT-7a cofitaios four sets of.25 items measuring Word. Knowledge, Arithmetic Reasoning, Tool

Knowledge,and Space Perception. Factor analyses using ASVAB subtests grid each set of 25 homogeneous items in
AFQT-7a were conducted (see Tables 35 through 40). As would b,e4ected,..-`these subtests lOaded orolie four
factors in a logical manner: Word Knowledge. loaded' on the verbal, factor, Arithmetit Reasoning on the,
mathematics factor, and Tool Knowledg on the "vocational- technical factor.

;

Table 35. Factor Analysis of.ASVAB and AFQT-7a Subtests for Form 8a ;

7: (Oblique Solution)

Factor Loadings`. Rafikings
tSubtests I II " 'IV I r 11

General Science (GS)
Arithmetic Reasoning (AR)
Word Knowledge (WK)
Paragraph Comprehension (PC)
Numerical Operations (NO)
Coding Speed (CS)
Auto-Shop Information (AS)
Mathematics Knowledge (MK)
Mechanical COmprehension (MC)
EleCtronics Information (E))

Word Knowledge, (WK-7a)
Arithmetic Reasoning (A11-7a)
Tool Knowledge (TK-7a)
Space Perception (SP-7a)

. .

ICOpelation Matrix of Factors

'?. .. Z7 .27, .24 ,, :- 7.02 : 4...
,. .1-7 .18 .67 ° .11 .

.78 .10, -.13 '""0,..09 1

.59 e.13 ' . .19 .17 j 3 ft

.10 . 1..14 . ' .18- .58 ..0 Iao
20 .08 4 .57 o

2-.
.29 .70' -.02 .01 2
.14 .12 -, =.50 .19 10 2 -

. .17 .60° .28 -.01 3
.41 .51 - R'N .10 .04 e 5 - .

: r / - ,,-- .
.74 .12 .15 .07 . N2.. . F ''

.22 .25 a: e .64 ,14 3 ' ..
..13 :7$ -.02 -.05 1 -,-

ct,, .05 ..45. .34 :03 . 5 4,.

.

11 .53 1.00
.51 .49 1.00

IV .30 V. .22 , .44 1.00

Note. - On 1i-factor:loadings %--.30 are ranked.
..
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Table 36. Factor Analysis of ASVAB and.AFQT-7a Subtests for Form 8b
, (Oblique &notion)

.

/ iY

Factor Loadings Rankings

Subtests 1 11 III IV II , Ill

_.
a.

General Science (GS) .58 .25 : .22 - 01 3

Arithmetic Ileasiming (AR) .18., .15 .66 .14

Word Knowledge (WK) .75' .10 .15 .12

.1

Paragraph Comprehension (PC) .56 ,' .17 .19 .16

Numerical Operations (NO) .10 .15 .20 .57

Coding Speed (CS) ' .03 .25 .07 .57 2

Auto-Shop InforiLation (AS) .24 .73 -.02 .03 1

Mathematics Knowledge (MK) .10 .17 .57 .18 2.

Mechanical Comprehension (MC) .16 .63 .24 .00. 3

Electronics Information (El) ;41 .52 .09 .02 4

Word Knowledge (WK-7a) .74 .13 13 .08 2

3Arithmetic Reasoning (AR-7a) .25 , .23 .55 .13 , 3

Tool Knowledge (TK-7a) .14 .68 .01 -, 13 2.

Space Perception (SP.:7a) .08 .44 .35. -7..04 5- 4 e.

,

Correlation Manly-of Factors

1-5 " 1.00
II .53 1.00
111 , .51 ,.49 1.00

.30 ,22 .44 1.00

1

oee'.1--_114411 factor loadings "5--.30 are ranked.

-

- 5

Table 37. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9a
(Oblique Solittion)

A

' Subtests

'Factor Loadings Rankirigs

11 111 IV II III IV

General Science (GS) .23 .23 -:01 3

Arithinetic Reasoning (AR) .19 .13 .64 .17 1

Word Knowledge (WK) .76 .12 .15 .09 1

Paragraph Comprehension (PC) .55 .16 .23 .14 4 9

Numerical Operations (NO) .09 .11 .17 .62 1

Coding Speed (CS) .05 .24 .09 .58 2

Auto-Shop Information (AS) 527 .71 .02 .01
a

1

Mathematics Knowledge (MK) .14 .11 :63 .14 2

Mechanical COImprehension (MC) .17. .53 .34 -.02 4 5

Electronics Informatiori (El) .33 .55 .12 .00 5.:"

Word Knowledge (WK-7a) ..72 .14' -' .10 .1i 2

Arithmetic Reasoning (AR-7a) .24 .21 .50 .21 3

Tool Knowledge (TK-7a) .13 .68 .05 -.07 , 2

Space Perception (SP-7a) .07 .37 .41 . 93 5 /- 4

Correlation Matrix of Factors

1 1.00
.54
.52
.30

Q1.00
.49
.23

1.00
.44 1.00IV

,

Note. - Only factor loadings 3.30 are ranked.
ti
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Table 38. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 9b
(Oblique Solution)

I

Subtests

Factor Loadings Rankings

II III IV I. 11 111 IV

Getieral Science (GS) .60 .31 .14 .05 . 4 6Arithmetic Reasoning (AR)
Word Knowledge (WK)
Paragraph Comprehension (PC)
NUmerical Operations (NO)
Coding Speed (CS)

.22 .18 61 .15
*75 .15 .10 .12 1a .60 .15 .12 .18 3

.1,4 -.01 .23 .61

.06 .10 .09 .61

1

a
2
1Auto-Shop Infohnation (AS) .23 .73 .04 .11 2Mathematic's Knowledge (MK) .18 .15 .58' .15 2Mechanical Comprehension.(MC) .14 .60 t .29 .04 4Electronics Information (E1) .33 .60 41 .10 5 3

Word Knowledge(WK-;7a) .73 .16 .09 2
Arithmetic Reasoning (AR-7a) .27 .21 .52 .16 3Tool Knowledge (TK-7a) .021( .74 .01 .05 1Space Perception (SP-7a) .05 .46 .33 Ott 5 4

Correlation Matrix of Factors 't.

1.00 0
AII .50 1.00

1 III .46 .41 1.00
'IV .42 .31 .50 1.00

s.
Note. - Onlyfactor loadings are ranked.

Table 39. Factor Analysis of ASVAB and AFQT-7a Subtests for Form 10a
'

(Oblique Solution)

'Factor Loadings Rytkings

t Subtests II 111 IV I II III IV

General Science (GS) .52 .22 ' .31 .02Arithmetic feasoning (AR) .22 .11 .61 .19Work Knowledge (W15)9 .73 .12 .15 '.12
Paragraph:Comprehension (PC) .58 - .16 , .15 . .19Numerical Operations (NO) .04. .18 .17 .63Coding Speed (CS) .02 .31 .06 -,59Auto-Shop Information (AS) .23 .72 ,95, -.05Mathematics Knowledge (MK) .20 .04 .566 .23
Mechanical Comprehension (MC) .19 .44 .44 -.04Electronics Information (EI) .32 .55 .14 .02

Word Knowledge (WK-7a) C
.68 .21 13 .67Arithmetic Reasoning (AR -7a) ;23 .18 -.54 ,, .20ToogIStIollledge (TK-7a) vou,

a:rpSpaerqption (SP-70
.05
.05

.66

.30
.19
.49

-.17
-.02

Correlation Matrix of-Factors..

',I 1,00
II .52. 1.00
111 ,55 .54 1.00IV c .30 .20 .394 1.00.°tt

r Nre. -iOnly-faCtor loadings ,30 ar0 ranked.

4

3e

6

1

.5
1

2
4 5
3 ...

' 3
2
6 - 4

1

2



Tttle 40. Factor Analysis of ASVAB and AFQT -7a Subtests for Form10b
tplique Solution)

ftctor Loadings

Subtests 11 Ill IV

General Science (GS)
Arithmetic Reasoning (AR)
Word Knowledge (WK)
Paragraph Comprehension (PC)
Nu'merical OPerations (NO)
Coding Speed (CS)

ti
.5?
:18'
.76
.55
.11
.07

.2I

.14

.07
.12
.17
.26 '

.27 .01 .

.63 .19
'.16 .06

.24-.. .17

.17; .60

.09. .157 -

2 Auto-Shop Information (AS) .31 .65 .Qc.r. -tv
Mathematics Knowledge (MK) .16 Al '1..62 ''.i :17

.Mechanical Comprehension (MC)
Electronics Information (El) \*:

.21

.39
.49
.47 '

e .38 '.;;.05
.13 . .02,

. .

Word Knowledge (WK-7a)
.74 _13

.

' .12 ., .09

Arithovic Reasoning ,(AR-2a) .26 .20 .5L .17

Tool Knowledge (TK-7a)
.13 .67 .' .0 1 -.13

- Space Perciptism (5P-7a) .06 .42 ' .40 . -.04
I. ,:.

Correlation Matrix ofFactois

1:00

11 p
.54

III .55 . .53' 1.00

4.00.11/ ' .30 .20 .42 1.00

Rankings

3

1

4

6 2 .

3' 4

1

2

Note. Only factor loaditlis '51.30 arelanked.. .

o

IV. CONCIAIION'S

Analyses were accomplished to evaluate the characteristics of ASVAB Forms ea, 8b, 9a, 9$,`10a, and 10b. As a

set, the data add evidence -.to support the argument that ASVAB Forms 8a through 10b are quite similar to each

other in item characteristics as Measured by both true score tlieory and'IRT analyses.

The subtests are reasonably reliable, having coefficients of at least .80. Sqbtests are pitched toward the lower

ability range with the exception pf the quantita(rvetists. .
i

. . . ,
,-- -

Factor analysis was used to compare structure both within the new Forms and with preVious ASVAB Forms.

Factor analytic results are similar across the. forms with a-Jour-factor oblique, solution appearing most

interpretable for all forms. This factor strtictuie is generally similar to structures obtained 'for previous ASVAB

tests. This is both expected and reassuring.

33
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